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SPECMCATION 

1. TITLE OF INVENTION 
Memory Module 

2. CLAIMS 

1. A memory module that stacks a plurality of semiconductor devices that 
house individual memory chips and have an electrode pattem at the container outer wall 
for conducting a chip*s electrode to the exterior, and said container outer wall electrode 
patterns are electrically interconnected. 

3. DETAILED DESCRIPTION OF THE INVENTION 

Industrial Field of Application 

The present invention pertains to a memory module in which a plurality of 
memory devices is mounted at high density. 

In recent years the c^pa.city of memory ICs used in various electronic devices has 
expanded greatly, and th i:iiieijfikiid for them continues to increase, year after year. 

PriorArt 

Memory ICs are typically used as a dual inline package (DIP) sealed by a mold or 
ceramic case. 

Problems the Invention Is to Solve 
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To increase memory capacity in an electronic device it is necessary to mount as 
many memory ICs as possible in a limited space, but a DIP-type package requires a 
relatively large mounting space. 

The object of the present invention is to provide a memory module that can mount 
memory ICs in a limited space at high density. 

Means for Solving the Problems 

The present invention is characterized as constituting each memory device in a 
chip carrier system, and vertically stacking a plurality of these. 

Embodiment 

The details of the present invention are described below with reference to HG. 1 
through FIG. 7. 

FIG. 1 shows a circuit that uses four 16k x 8 bit SRAM (Static Random Access 
Memory) ICs as a circuit that uses memory ICs. As can be seen from this, terminals 
A0--A10, 10 1-108, not-W, Vdd, GND, and not-CEa are wiring that is shared by memory 
IC 1 through memory IC4; only not-CEi is independent for each IC. Utilizing this point, 
in the present invention terminals 3 are formed at the peripheral surface of the chip 
carrier as shown in FIG. 2, and these terminals 3 connect to the respective electrodes 2 
within the chip carrier. 

The peripheral electrodes 3 are disposed so that they overlap the rear-surface 
electrodes (3 in FIG. 3) of another chip carrier when chip carriers are stacked, so 
electrical connection is achieved simply by overlapping chip carriers, and [the module] 
can be miniaturized. Furthermore, 4 is a semiconductor element; this electrode is wire 
bonded to the chip carrier's internal electrode 2. 

FIG. 4 is a sectional view of a chip carrier in accordance with the present 
invention. It has the electrode 3 for making connections at the carrier periphery and 
sides, and between chip carriers at the rear surface. 

In FIG. 5 an memory IC 4 is mounted on the chip carrier and wired bonded, after 
which it is sealed by resin 5. If necessary, the chip carrier undergoes a bum-in test and 
electrical characteristics inspection, and good products are selected. 

Good chip carriers have solder 6 supplied to the electrode 3 as shown in HG. 6. 

Next, exactly the required number of chip carriers (4 in the example shown in 
FIG, 7) are stacked up, and subjected to a solder reflow process, whereby each chip 
carrier is connected electrically and mechanically, resulting in a memory module. 

Furthermore, an electrode that needs to be independent at each IC such as CE2 
may be connected to a different electrode pad at each IC. 

Effect of the Invention 

As described above, according to the present invention sufficient inspection is 
performed prior to assembling the chip carriers used into a module, so yield is high and 
the height of one chip carrier is about 2 mm so stacking even four of them is 8 nmi, so 
[the module] can be greatly miniaturized, etc. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is an example of a circuit for a memory module that uses four 16k x 8 bit 
SRAMICs. FIG. 2 and FIG. 3 are a front view and back view of a chip carrier in 
accordance with the present invention. FIG. 4 through FIG. 7 are sectional views 
showing the processes in manufacturing a memory module in accordance with the present 
invention. 

1 Ceramic 

2 IC mounting electrode 

3 Chip carrier connection electrode 

4 Memory IC 

5 Sealing resin 

6 Solder 

Representative: Susumu Uchihara, Patent Agent [seal] 


Sho 61-101067. 



RG.1 



4 


H 01 L 25/04 
27/10 


® 41t 4^ ^ « (A) BS61 - 101067 


7638- 5F 
6655- 5F 


®U SB A 


®# n Pa59- 223201 
@m Sa PB59( 1984) 10^243 

rt IB 9 


^fRSK25Ta33Sl-5^^ 


99 19 » 


C M H A * » «te 1" * 7t Jd) o * it ) 

;!* V I c*amL)tisiKi u-c, i6k»c8bit 

08RAM(8tatic Randan Acceaa Memory) 
- 2 - 


—341- 


(2) 


i?^iX5*C. AO-AlO , 101-108 , 

1^/* y I C4tc4»'V*-c^^2iioiBaT*i, 

« ft |> -fr & X 5 1 1 (C X J» , 5^ r V 

t« 4 Htt3*:«Wrc X i f -r 9 ro»f ffiH 

»5art*^y7'+-r9T*C;«*9 IC4*^^ 
- 3 - 

4. EaBfon^fta^ 

^ 1 0tt 1 6 k X 8 b i t ©SRAM I C t 4 ^tt 

H*l3*:»«»C X * T f 3^* * 9 T bOfifl 
i:«£«Ofia-C*io «4 -flITHtt, *9699«CX 

I -fc^^rr^, 2 IC»<ftfflit«, S 

9 T«»ffl««. 4--/* 9 I 

C, S «jh«l», 6 ^Bo 


?$ISm6M01067(2) 

AfiOf^:.^'^* 9Ttt, IBe.HKTjK-f X^K 
^tlC, ^,rr*-r 97t!fim»^*t(«TBO 

tttCEi OX 9IC«I C^tCttD: U-Cm-f 
«U-Ci5^»t«tX Vio 

9 T t«ffl-r*jtJ6* *^ — ica^atfiiijc 

^r:r7'*-»9Tl *'©*«tt*V»'««A2»< fe 
t^-c«>-2>yti6 4 ^^-ttia-c i 8»it^«*C/hfi<fc** 


- 5 - 


-342— 


(3) 


»aq61-101067(3) 




—343— 


THIS PAGE BLANK (US 


